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Abstract
Background: Optimal utilisation of the out-of-hours primary care (OOH-PC) services remains a concern in public
health policy. We need more knowledge on potentially avoidable contacts. This study examines the frequency of
medically assessed inappropriate OOH-PC calls from adults, explores factors associated with such assessment, and
examines the relation to patient-assessed severity of health problem and fulfilment of expectations.
Methods: We performed secondary analyses of data from a large cross-sectional survey on contacts to Danish
OOH-PC. As access to Danish OOH-PC is provided through telephone triage delivered by a general practitioner
(GP), we included only telephone contacts. A contact was characterised as medically inappropriate when the triage
GP assessed that the request from a medical perspective should have been directed to daytime primary care.
Appropriateness was examined in relation to patient characteristics, reason for encounter, time of contact, and
whether the contact was triaged to a face-to-face consultation, and in relation to patient-assessed severity of
the health problem and fulfilment of expectations. Associations were estimated with odds ratios (ORs) using
multivariate analysis.
Results: Of all contacts, 23.7% were assessed as medically inappropriate. Such assessment was associated with:
younger age, longer symptom duration, exacerbation of chronic condition, and contact only few hours away
from own GP’s office hours. Of medically inappropriate contacts, 31.3% were from patients aged 18–30 years, 41.5%
concerned symptoms of > 24 h, 19.4% concerned exacerbation of chronic condition, and 21.3% were calls < 3 h away
from own GP’s regular office hours. Medicine request was the most frequent reason for an inappropriate contact (14.3%
of medically inappropriate contacts). In 53.4% of contacts assessed as inappropriate, the health problem was considered
as severe by patients and medical assessed inappropriateness was significantly associated with unfulfilled patient
expectations.
Conclusions: One in four OOH-PC calls was considered medically inappropriate. Future efforts to reduce suboptimal
use of OOH-PC should focus on the types of contacts with the highest optimisation potential, e.g., medication requests,
long-lasting symptoms, and exacerbations. Such interventions should aim at bridging the gap between the GP’s medical
assessment and the patient’s expectations to appropriate OOH-PC use.
Keywords: Denmark, After-hours care, Primary health care, Health care seeking behaviors, Delivery of health care, Health
care utilisation
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Background
Patient contacts to out-of-hours primary care (OOH-PC)
are sometimes perceived as medically inappropriate by
health care professionals [1–3]. A few contacts should
have been directed to an emergency department (ED),
some are considered manageable by self-care, and others
should have been presented within the regular office hours
in primary care [4, 5]. As the demands for OOH-PC are
high, a major health policy concern is to reduce the sub-
optimal use of these services [6]. It is frequently debated
how to lower the number of inappropriate contacts with-
out endangering the health and safety of the patient. How-
ever, ‘inappropriate’ use of acute health-care services is a
complex issue, and the concept is poorly defined [7, 8]. In
this study, we focus on contacts that according to a medi-
cal assessment made by the triage GP should have been
directed to primary care within the regular office hours.
The organization of day-time and out-of-hours pri-
mary care affects the patients’ use of OOH-PC. Lower
availability and accessibility of primary health care dur-
ing daytime has been shown to cause increased use of
acute care; this also includes OOH-PC services [9–12].
The direct access in Danish OOH-PC to a general prac-
titioner (GP) who promptly performs telephone triage
may stimulate patients’ use of OOH-PC as this direct ac-
cess to medical care may be preferred over their own
GP. In addition to the organisation of health care, the
help-seeking behaviour among the patients depends on
many other determinants, such as sociodemographic and
cultural factors, previous experience, attitude to health-
service use, and perception of symptoms [8, 13–16].
Patients often perceive their symptoms as more severe
and urgent than health-care professionals [3, 8, 17–19].
Discrepancies between patients’ and GPs’ assessment
of severity of symptoms and appropriateness of requests
for OOH-PC may limit the potential of reducing the
OOH-PC contacts that are considered inappropriate by
GPs. The different views may also lead to poor fulfilment
of the patients’ expectations for care. Development of
interventions that may target medically inappropriate
(and potentially avoidable) use of OOH-PC requires a
deep understanding of the requests for OOH-PC ser-
vices that are put forward by patients [6]. In particular,
we need to study the medical assessment of inappropriate-
ness in relation to the patient-assessed severity of the prob-
lem presented. However, to our knowledge, the existing
information about medical appropriateness of patient use
of acute care is sparse and mainly concerns ED [3, 9, 20].
The aims of this study were (1) to describe the fre-
quency and the characteristics of “medically inappropri-
ate” OOH-PC calls performed by adult patients, (2) to
identify factors associated with contacts assessed by GPs as
medically inappropriate, and (3) to examine the patient-
assessed problem severity and the fulfilment of expectations
in relation to the GP-assessed medical inappropriateness of
the contact.
Methods
Study design and setting
The study was based on a large cross-sectional survey
on patient contacts to OOH-PC in the Central Denmark
Region (CDR) over a period of 12 months in 2010–2011
(LV-KOS 2011) [21]. Data was collected using question-
naires completed by GPs and patients and from the
OOH electronic registration system.
Denmark is divided into five regions, and each is re-
sponsible for organising its own OOH-PC. In four of the
regions, OOH-PC is organized by GPs in large-scale co-
operatives; this also includes the CDR with 1.2 million
inhabitants. Patients access OOH-PC by telephone,
and GPs answer all patient calls and perform triage.
Only fully licensed GPs perform triage. The triage GPs
can manage the patient’s health problem by telephone
(telephone consultation) or refer to a subsequent face-
to-face contact (clinic consultation or home visit) or to
hospital (ED or admission). The OOH-PC service is
tax-paid and free for patients. The GPs are paid a fee-
for-service. The service is available from 4 pm to 8 am
on weekdays plus weekends and national holidays; it is
intended to deal with requests for urgent medical assist-
ance that cannot wait until regular office hours [22–24].
Data collection
GP pop-up questionnaire
GPs were electronically invited to participate in the
study when logging onto the OOH computer system at
the start of a shift. Of all GPs doing telephone shifts,
one GP per 8-h shift could participate. A short pop-up
questionnaire integrated into the existing electronic pa-
tient administration system appeared after every 10th
telephone contact. The registered contacts have been
shown to be highly representative for all OOH-PC con-
tacts in the CDR as patients included in the study varied
less than three per cent compared with all patients in
the study period regarding the distribution of age and
gender [21].
The GP questionnaire included the question: ‘Should
the patient from a medical perspective have contacted
his/her own GP during daytime?’ The response cate-
gories were: ‘Yes’, ‘No’ and ‘Don’t know’. We defined
‘Yes’ as a contact assessed by GPs as medically in-
appropriate for OOH-PC. The GPs also stated triage
outcome (telephone consultation or subsequent face-
to-face contact in OOH-PC or at hospital), symptom
duration, and estimated severity of the health problem
by answering additional questions (as seen in Table 1).
Finally, the GPs stated whether the contact concerned
exacerbation of known chronic disease, new event
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Table 1 Characteristics of all OOH-PC telephone contacts and frequency of contacts assessed as medically inappropriate
All OOH-PC contacts Contacts assessed by triage GP as medically
inappropriate
N (%) n (%) n/100 contacts (95% CI)
All contacts 5333 (100) 1266 (100) 23.7 (22.6–24.9)
Level of care
Telephone consultation only 2884 (54.1) 993 (78.4) 34.4 (32.7–36.2)
Triaged to face-to-face contact in OOH-PC 2188 (41.0) 258 (20.4) 11.8 (10.5–13.2)
Triaged to ED or hospital admission 261 (4.9) 15 (1.2) 5.7 (3.3–9.3)
Patient characteristics
Sex
Male 2336 (43.8) 539 (42.6) 23.1 (21.4–24.8)
Female 2997 (56.2) 727 (57.4) 24.3 (22.7–25.8)
Age groups (years)
18–30 1410 (26.4) 396 (31.3) 28.1 (25.8–30.5)
31–40 1010 (18.9) 251 (19.8) 24.9 (22.2–27.6)
41–60 1368 (25.7) 350 (27.6) 25.6 (23.3–28.0)
61–75 786 (14.7) 168 (13.3) 21.4 (18.6–24.4)
> 75 759 (14.2) 101 (8.0) 13.3 (11.0–15.9)
Symptom characteristics (medical perspective)
Top 10 RFE for medically assessed inappropriate contactsa
1. Request for medication (-50)b 334 (6.3) 181 (14.3) 54.2 (48.7–59.6)
2. Fever (A03) 440 (8.3) 75 (5.9) 17.0 (13.6–20.9)
3. Cough (R05) 257 (4.8) 71 (5.6) 27.6 (22.3–33.5)
4. Abdominal pain/cramps general (D01) 302 (5.7) 58 (4.6) 19.2 (14.9–24.1)
5. Throat symptom/complaints (R21) 193 (3.6) 47 (3.7) 24.4 (18.5–31.0)
6. Headache (N01) 189 (3.5) 45 (3.6) 23.8 (17.9–30.5)
7. Back symptom/complaint (L02) 137 (2.6) 37 (2.9) 27.0 (19.8–35.2)
8. Vertigo/dizziness (N17) 145 (2.7) 35 (2.8) 24.1 (17.4–31.9)
9. Nausea (D09) 155 (2.9) 33 (2.6) 21.3 (15.1–28.6)
10. Ear pain (H01) 100 (1.9) 33 (2.6) 33.0 (23.9–43.1)
Other RFE(s) (includes 276 different RFEs) 3532 (66.2) 754 (59.6) 21.3 (20.0–22.7)
Reason for contact
New episode (including symptoms of long duration) 4120 (77.3) 860 (67.9) 20.9 (19.6–22.1)
Exacerbation of chronic disease 868 (16.3) 246 (19.4) 28.3 (25.4–31.5)
Other 345 (6.5) 160 (12.6) 46.4 (41.0–51.8)
Duration of symptoms
< 5 h 1712 (32.1) 215 (17.0) 12.6 (11.0–14.2)
5–12 h 1158 (21.7) 171 (13.5) 14.8 (12.8–16.9)
12–24 h 782 (14.7) 170 (13.4) 19.3 (16.7–22.0)
> 24 h 1251 (23.5) 525 (41.5) 42.0 (39.2–44.8)
Don’t know 223 (4.2) 75 (5.9) 33.6 (27.5–40.2)
Not relevant 207 (3.9) 110 (8.7) 53.1 (46.1–60.1)
GP-assessed severity
Potentially severe 1646 (30.9) 113 (8.9) 6.9 (5.7–8.2)
Not severe, but the patient is ill 2777 (52.1) 747 (59.0) 26.9 (25.3–28.5)
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(including symptoms of longer duration), or other reason
(could be specified in text), and the specific reason(s) for
encounter (RFE) were given. The stated RFEs were subse-
quently coded according to the International Classification
of Primary Care (ICPC) [25]. RFEs coded with process
code’- 50’ (medication - prescription/request/renewal/
injection) were combined across organ systems into
one category named ‘Request for medication’.
Patient questionnaire
A questionnaire was sent to the patient for each regis-
tered contact. The questions covered aspects of the con-
tact to OOH-PC and the patient’s general health status.
No questionnaire was sent to patients with publicly re-
corded protection against research participation, unknown
postal address, ethically sensitive health problems (e.g.,
attempted suicide or terminal illness), earlier participation
in the study or death registration. Patients received the
questionnaire within 1 week after the OOH-PC contact
and a reminder with a new questionnaire after 2 weeks if
the first questionnaire had not been completed and
returned.
From the patient questionnaire we included two items
exploring the patient-assessed severity of the health prob-
lem and fulfilment of expectations. The patient-assessed
severity of the problem at the time of contacting OOH-
PC was recoded into two categories: ‘Severe’ (‘Severe and
life threatening’ and’Severe, but not life threatening’) and
‘Not severe’ (‘Not severe, but I found it necessary to talk
to a physician’ and ‘I was not ill, but had some questions’).
Fulfilment of patient expectations was recoded into three
categories: ‘A lot/Completely’ and ‘A little/Some’ and
‘Not at all’.
OOH electronic registration system
Information on time and date of contact and patient age
and gender was collected from the OOH electronic
registration system. Time of contact was recoded into a
variable for day (‘Weekday’ and ‘Weekend/public holi-
day’) and a variable for time before/after the office hours
of own GP (‘<3 h after office hours’, ‘≥ 3 h after or before
office hours’, and ‘<3 h before office hours’). Patient age
was categorized into five age groups: 18–30, 31–40, 41–60,
61–75, and > 75 years.
Analysis
We included all registered telephone contacts from
adults (age ≥ 18 years) (Fig. 1). Three contacts with miss-
ing information on appropriateness were excluded; this
resulted in a study population of 5,333 OOH-PC patient
calls (Study population 1). A total of 1,733 patients
responded to the questionnaire, including the questions
on problem severity and fulfilment of expectations
(Study population 2). We also performed a non-response
analysis.
Descriptive statistics were made for Study population
1 on the characteristics of the contacts assessed as medi-
cally inappropriate. The rate of contacts assessed as
medically inappropriate was defined as the number of
such contacts per 100 OOH-PC contacts. This rate was
stratified for subgroups and calculated with 95% confi-
dence interval (CI).
The association between contacts being assessed as
medically inappropriate and contact characteristics was
assessed using logistic regression. Included independent
variables were patient characteristics (gender, age group),
presented health problem (symptom duration, chronic
condition), and time of contact (day, time in relation to
regular office hours). Associations were adjusted for all
mentioned variables, except for time in relation to office
hours as this correlated with time of week.
Descriptive statistics were performed for patient-
assessed severity and fulfilment of expectations (Study
population 2). The association between medically assessed
inappropriateness and both patient-assessed problem se-
verity and fulfilment of expectations was analysed using
Table 1 Characteristics of all OOH-PC telephone contacts and frequency of contacts assessed as medically inappropriate (Continued)
Patient is not ill 635 (11.9) 331 (26.1) 52.1 (48.2–56.1)
Don’t know 275 (5.2) 75 (5.9) 27.3 (22.1–32.9)
Time of contact (health service perspective)
Weekday vs. weekend/public holiday
Weekday 2829 (53.0) 829 (65.5) 29.3 (27.6–31.0)
Weekend/public holiday 2504 (47.0) 437 (34.5) 17.5 (15.0–19.0)
Time in relation to own GP’s regular office hours
< 3 h after office hours 720 (13.5) 269 (21.3) 37.4 (33.8–41.0)
≥ 3 h after/before office hours 4193 (78.6) 852 (67.3) 20.3 (19.1–21.6)
< 3 h before office hours 420 (7.9) 145 (11.5) 34.5 (30.0–39.3)
aMore than one RFE could be registered
b91.8% of contacts had only this RFE; the remaining 8.2% also had other concomitant RFE(s)
Nørøxe et al. BMC Family Practice  (2017) 18:34 Page 4 of 9
logistic regression while adjusting for patient age and gen-
der. The analyses of the associations with fulfilment of ex-
pectations were additionally adjusted for patient-assessed
severity and triage outcome (telephone consultation or
subsequent face-to-face contact in OOH-PC or at hos-
pital) as these factors may be associated with patient
evaluations of OOH-PC [26]. All associations were cal-
culated as raw and adjusted odds ratios (OR) with 95%
CI. P-values ≤ 0.05 were considered statistically signifi-
cant. Analyses were performed in STATA, version 12.
Results
Contacts assessed by triage GPs as medically
inappropriate
According to the triage GPs, 23.7% of contacts should
have been directed to daytime primary care (Table 1). In
68.3% of cases, the contact should not have been directed
to primary care, and the GP was unsure (‘Don’t know’) in
8% of cases (not shown in table). Of all OOH-PC calls,
45.9% were triaged to a subsequent face-to-face contact in
OOH-PC or at hospital, whereas this was the case in only
21.6% of the contacts assessed as medically inappropriate.
Patients aged 18–30 years accounted for 31.3% of the
medically inappropriate contacts, and 28.1% (95% CI:
25.8–30.5%) of all contacts from this age group were
assessed as inappropriate. For patients aged 75 years or
older, only 13.3% (95% CI: 11.0–15.9%) of contacts were
assessed as inappropriate. In total, 41.5% of the inappro-
priate contacts concerned symptoms lasting > 24 h. In
26.1% of the medically inappropriate contacts, the GP
assessed that the patient was not ill. In total, 286
different RFEs were registered for contacts assessed as
inappropriate. Contacts concerning a medication request
were assessed as inappropriate in 54.2% of cases (95%
CI: 48.7–59.6%) and accounted for 14.3% of all inappro-
priate contacts.
Factors related to GP assessed medical inappropriateness
As seen in Table 2, the ORs of assessed medical inappro-
priateness decreased with increasing patient age (adj.
OR = 0.65 (95% CI: 0.51–0.82) for 61–75 years and adj.
OR = 0.38 (95% CI: 0.29–0.50) for > 75 years). We found
increasing ORs for longer symptom duration (adj. OR =
2.42 (95% CI: 1.92–3.05) for symptom duration of 12–24
h and adj. OR = 6.10 (95% CI: 5.02–7.40) for symptom
duration of > 24 h) and for contacts concerning a
chronic condition rather than a new episode (adj. OR =
1.29 (95% CI: 1.06–1.56)). Contacts during weekends
and holidays were less likely to be assessed as inappro-
priate than contacts during weekdays (adj. OR = 0.36
(95% CI: 0.31–0.42)). Contacts taken < 3 h before or after
own GP’s regular office hours were more often assessed
as inappropriate than contacts taken ≥ 3 h away from
daytime office hours (< 3 h after office hours: adj. OR =
1.63 (95% CI: 1.31–2.02) and < 3 h before office hours:
adj. OR = 1.87 (95% CI: 1.44–2.42)).
Patient-assessed severity and fulfilment of expectations
Patients assessed their health problem as severe in 53.4%
of the medically inappropriate contacts and in 59.0% of
all contacts (Table 3). Patient-assessed severity was not
significantly associated with GP-assessed inappropriate-
ness in the adjusted analysis (adj. OR = 0.80, 95% CI:
0.63–1.02). GP-assessed inappropriateness was signifi-
cantly associated with unfulfilled patient expectations
(adj. OR = 1.47 (95% CI: 1.09–2.00) for little/some fulfil-
ment and adj. OR = 3.25 (95% CI: 2.13–4.85) for no ful-
filment at all).
The non-response analyses for this population showed
a higher proportion of medical inappropriate contacts
among patients who did not respond to the question-
naire than among responding patients (25.9% (95% CI:
24.1–27.8) vs. 20.4% (95% CI: 18.5–22.3)). The patient
response rate was 45.6% (95% CI: 44.0–47.1) overall, but
it was 33.7% (95% CI: 29.4–38.1) for patients assessed by
the GP not to be ill.
Discussion
Main findings
About a quarter of OOH-PC telephone contacts should
have been directed to daytime primary care according to
the triage GPs’ medical assessments. Increasing symptom
duration was strongly associated with GP-assessed medical
inappropriateness, and as many as 40% of the inappropriate
contacts were related to symptoms lasting > 24 h. Other
Fig. 1 Flowchart presenting the study population
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Table 2 Associations between contact characteristics and medical inappropriateness (N = 4903a)
Contacts assessed by triage GP as medically inappropriate




Female 1.07 (0.94–1.21) 0.313 1.09 (0.94–1.26) 0.275
Age (years)
18–30 1 1
31–40 0.85 (0.70–1.02) 0.076 0.81 (0.65–0.99) 0.046
41–60 0.88 (0.74–1.04) 0.137 0.86 (0.70–1.04) 0.116
61–75 0.70 (0.57–0.86) 0.001 0.65 (0.51–0.82) < 0.001
> 75 0.39 (0.31–0.50) < 0.001 0.38 (0.29–0.50) < 0.001
Symptom characteristics
Duration of symptoms
< 5 h 1 1
5–12 h 1.21 (0.97–1.50) 0.089 1.32 (1.05–1.64) 0.015
12–24 h 1.93 (1.55–2.41) < 0.001 2.42 (1.92–3.05) < 0.001
> 24 h 5.04 (4.20–6.04) < 0.001 6.10 (5.02–7.40) < 0.001
Reason for contact
New episode (including symptoms of long duration) 1 1
Exacerbation of chronic disease 1.50 (1.27–1.77) < 0.001 1.29 (1.06–1.56) 0.010
Other 3.28 (2.62–4.10) < 0.001 2.26 (1.60–3.21) < 0.001
Time of contact
Weekday vs. weekend/public holiday
Weekday 1 1
Weekend/public holiday 0.51 (0.48–0.58) < 0.001 0.36 (0.31–0.42) < 0.001
Time in relation to own GP’s regular office hours
< 3 h after office hours 2.33 (1.98–2.77) < 0.001 1.63 (1.31–2.02) < 0.001
≥ 3 h after/before office hours 1 1
< 3 h before office hours 2.07 (1.67–2.56) < 0.001 1.87 (1.44–2.42) < 0.001
a430 contacts in which the GP responded ‘Don’t know’ or ‘Not relevant’ to the question on symptom duration were omitted
bAdjusted for all presented characteristics of patients and symptoms and whether the contact was taken on weekday or during weekend/public holiday
Table 3 Patient-assessed severity and fulfilment of expectations in relation to assessed medical inappropriateness of contact
(Population 2, N = 1713)
All OOH-PC contacts Contacts assessed by triage GP as medically inappropriate
N (%) n (%) OR (95% CI) p Adj. OR (95% CI)a pAdj.
Patient-assessed severity
Severe 1011 (59.0) 187 (53.4) 0.77 (0.61–0.99) 0.038 0.80 (0.63–1.02) 0.077
Not severe 671 (39.2) 152 (43.4) 1 1
Not ill, but had some questions 31 (1.8) 11 (3.1) 1.88 (0.88–4.00) 0.103 1.84 (0.86–3.94) 0.119
Fulfilment of expectations
A lot/completely 1266 (73.9) 217 (62.0) 1 1
A little/some 325 (19.0) 80 (22.9) 1.58 (1.18–2.11) 0.002 1.47 (1.09–2.00) 0.012
Not at all 122 (7.1) 53 (15.1) 3.71 (2.52–5.47) < 0.001 3.25 (2.13–4.85) < 0.001
aAnalysis of patient-assessed severity adjusted for gender and age group. Analysis of fulfilment of expectations adjusted for gender, age group, patient-assessed
severity, and whether the contact was managed by telephone consultation or triaged to face-to-face contact (OOH-PC or hospital)
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characteristics associated with inappropriateness were
younger patient age, exacerbation of chronic disease,
contact during weekdays, and contacts taken < 3 h before/
after own GP’s opening hours. The RFEs showed wide
clinical variation, but medication requests were the most
frequent RFE among the medically inappropriate contacts.
More than half of the inappropriate contacts concerned
symptoms that were considered severe by patients, and
contacts assessed by GPs as medically inappropriate
were significantly associated with unfulfilled patient
expectations.
Comparison with other studies
When comparing studies on inappropriate use of acute
health care services it should be held in mind that there
is no agreed definition of inappropriateness and that dif-
ferent measures are used [7, 8]. A review found that the
prevalence of inappropriate ED use varied from 10 to
90% depending on the criterion used to define inappro-
priateness [9]. Research on frequency of inappropriate
OOH-PC use is very sparse. To our best knowledge, we
are the first to examine medical appropriateness of
OOH-PC contacts by using triage GPs’ medical assess-
ment of whether patients should have contacted their
own GP. We found that about one of four OOH-PC
contacts was assessed as medically inappropriate. A Nor-
wegian study found that 28% of OOH-PC consultations
concerned minor ailments that the patients could easily
have handled themselves [4]. In contrast to the Norwegian
study medically inappropriate contacts in our study may
concern medically relevant requests that should already
have been seen by the patients’ own GP.
The observed peak in the number of medically assessed
inappropriate contacts during the first opening hours of
OOH-PC and on weekdays compared with weekends may
be explained by limited accessibility and availability of day-
time primary care. This is supported by previous studies
showing accessibility of daytime care to be associated with
consumption of acute care, including OOH-PC services
[9–12] Our finding may also reflect that patients are un-
able or unwilling to attend their own GP during office
hours due to daytime commitments [14, 15, 27]. However,
in a Dutch study of low-urgency OOH-PC contacts, only
1.5% of patients stated lack of time to go to the GP during
the day as a reason for contacting OOH-PC [20]. The ob-
served variation in medical accessed inappropriateness
among different age groups may have to do with age-
related differences in help-seeking behaviours and type
and severity of health problems [28, 29]. Thus, the high
rate of medically inappropriate contacts among young
adult patients may partly be due to a high overall con-
sumption of OOH-PC services along with a low likelihood
of severe illness [30, 31]. The increasing likelihood of in-
appropriateness with younger age, which was observed
in the present study, has also been identified in other
studies concerning OOH-PC and ED [9, 20, 32].
As OOH-PC is intended to manage acute health prob-
lems, the observed association between long symptom dur-
ation and high rate of medically assessed inappropriateness
was expected. Long symptom duration has previously been
shown to be associated with inappropriateness [9, 20].
With regard to specific RFEs, we found much variation
among both medically appropriate and inappropriate con-
tacts. Other studies have also reported considerable vari-
ation in RFEs in OOH-PC [33, 34]. As contacts concerning
medication request (incl. renewal of prescription) were
assessed as inappropriate in more than half of cases and
accounted for about 14% of all inappropriate contacts this
RFE may be targeted in future effort to optimise OOH-PC
utilisation. The gain from targeting specific RFEs other
than medication request seems low as each RFE accounted
for a low percentage of inappropriate contacts.
The disparity between patient-assessed severity and GP-
assessed appropriateness reflects the known gap between
patients and healthcare professionals concerning their
understanding of urgency and severity of symptoms
[3, 8, 17–19]. Also, the association between medically
assessed inappropriateness and unfulfilled patient ex-
pectations could reflect the mismatch between the
perception of appropriateness among the patients and
the medical assessments provided by the GPs. The
propensity among patients to use OOH care is not
only influenced by medical factors but also by feelings
(e.g., uncertainty, anxiety), ability to self-manage, prac-
tical concerns, and attitudes to and knowledge about
health care [8, 13, 14, 16, 35].
Patient worrying and their need for reassurance are
important motives for contacting the OOH-PC. Thus,
the potential for reducing the number of medically in-
appropriate contacts to OOH-PC may be limited.
We assume that Danish citizens understand what the
intended aim of OOH-PC is: health care for patients
with acute health problems that cannot wait until office
hours of the own GP. Information on how and when to
use Danish OOH-PC including advice on appropriate
alternatives is available online Yet, we do not know to
what extent Danish citizens are aware of this intended
aim. In a Dutch study 46.6% of patients calling OOH-PC
for non-urgent health problems thought that the OOH-
PC was intended for all health problems and it was sug-
gested that society’s experiences with expanded opening
hours of other services may have led to increased expec-
tations of healthcare delivery [20].
Strengths and limitations of the study
This study is based on a considerable number of ran-
domly sampled and representative telephone contacts to
OOH-PC, which provides our study results with high
Nørøxe et al. BMC Family Practice  (2017) 18:34 Page 7 of 9
statistical precision. GP registrations were made immedi-
ately after the contact, which reduces the risk of recall
bias. Furthermore, the included patients received the
questionnaire shortly after their contact to OOH-PC.
The assessment as to whether a health request to
OOH-PC is medically appropriate for the setting is not
an objective assessment, and there may be some vari-
ation among GPs. However, the assessment was per-
formed by fully licensed GPs who were asked to assess
appropriateness from a medical perspective (as opposed
to a more holistic perspective or a personal opinion).
Thus, it can be considered a highly qualified assessment
of medical appropriateness. As the triage GPs stated
whether the patient should have contacted a GP within
office hours, we could not distinguish between OOH
contacts that should have been directed to the patient’s
own GP already and those that could have been post-
poned. We chose this approach to minimize the triage
GPs’ workload of responding to the pop-up question-
naire. We obtained a reasonably high response rate
(45.6%) for the patient questionnaire, but some selection
bias could still be present. The non-response analysis
showed a higher proportion of medically inappropriate
contacts among non-respondents than among respon-
dents. Additionally, the response rate was lower for con-
tacts in which the patient was assessed not to be ill by
the GP. Therefore, the share of inappropriate contacts
that were perceived as non-severe by the patients may
have been underestimated. Using a more holistic
phrasing of the question on appropriateness, including
context factors, could possibly have increased the frequency
of contacts assessed as appropriate; this may also have
strengthened the association between GP-assessed
appropriateness and patient-perceived severity. Yet,
such phrasing may have reflected the individual GP’s
personal opinion rather than a medical assessment of
appropriateness.
Recommendations and future research
Efforts made to adjust the help-seeking behaviours
among patients and reduce the suboptimal use of the
OOH-PC should focus on the types of contacts with the
highest potential for optimization. It could be relevant
to address both the general population and specific pa-
tient groups (e.g., young adult patients) to inform them
about how and when to use the OOH-PC (e.g., ordering
medication on time at their own general practice and
contacting own GP during daytime if possible), including
the overall aim of OOH-PC. However, more knowledge
is needed about potentially avoidable calls to OOH-PC.
Future studies should investigate patient perspectives on
self-assessed urgency and motives for calling the OOH-
PC rather than a GP within office hours in order to plan
tailored interventions.
Conclusion
Approximately one out of four calls to OOH-PC was
assessed as medically inappropriate by the triage GP,
which indicates a potential for optimising OOH-PC
utilisation. Strategies should focus on contact types with
the highest likelihood of medically assessed inappropri-
ateness such as calls concerning medication requests or
long-lasting symptoms and calls from young adult pa-
tients. However, the finding that patients frequently
assessed the health problem severe and were more likely
to report unfulfilled expectations in case of medically
assessed inappropriateness emphasizes that ‘appropriate’
use of OOH-PC is a complex and multifaceted topic.
Medical and patient perspectives are not necessarily
consistent and strategies to optimise OOH-PC utilisa-
tion need to include both perspectives.
Abbreviations
CDR: Central Denmark Region; CI: Confidence interval; ED: Emergency
department; GP: General practitioner; ICPC: International Classification of
Primary Care; LV-KOS 2011: Survey of reasons for encounter and disease
patterns in Danish out-of-hours primary care conducted in 2011; OOH-PC:
Out-of-hours primary care; OR: Odds ratio; RFE: Reason for encounter
Acknowledgements
The authors would like to thank all the patients and GPs who took part in
this study.
Funding
This project has been supported by the Central Denmark Region, the Danish
National Research Foundation for Primary Care, and the Danish foundation
TrygFonden.
Availability of data and materials
Danish data protection regulations prohibit disclosure of data to any third
party without prior permission from the Danish Data Protection Agency. As our
study does not hold such permission, the collected data will not be shared.
Authors’ contributions
All authors contributed substantially to the design of the study. KBN performed
the statistical analyses in consultation with LH and PV. KBN wrote the first draft
of the article. LH, GM and PV assisted in writing and revising the manuscript. All
authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics approval and consent to participate
The project was approved by the Danish Data Protection Agency
(J.no. 2011-41-6365). According to Danish law, approval by the Danish
health research ethics committee system was not required as no biomedical
intervention was performed in this study. Patients with publicly recorded
protection against participating in research were excluded from the study and
did not receive a questionnaire. Responding to the questionnaire was voluntary,
and returning the questionnaire was taken as consent to participate in the
study. The participating GPs received financial remuneration.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.
Nørøxe et al. BMC Family Practice  (2017) 18:34 Page 8 of 9
Received: 12 September 2016 Accepted: 7 March 2017
References
1. Smith H, Lattimer V, George S. General practitioners’ perceptions of the
appropriateness and inappropriateness of out-of-hours calls. Br J Gen Pract.
2001;51(465):270–5.
2. Shipman C, Dale J. Responding to out-of-hours demand: the extent and
nature of urgent need. Fam Pract. 1999;16(1):23–7.
3. Hallam L. Primary medical care outside normal working hours: review of
published work. BMJ. 1994;308(6923):249–53.
4. Welle-Nilsen LK, Morken T, Hunskaar S, Granas AG. Minor ailments in out-of-
hours primary care: an observational study. Scand J Prim Health Care. 2011;
29(1):39–44.
5. Moller TP, Ersboll AK, Tolstrup JS, Ostergaard D, Viereck S, Overton J, Folke F,
Lippert F. Why and when citizens call for emergency help: an observational
study of 211,193 medical emergency calls. Scand J Trauma Resusc Emerg
Med. 2015;23:88.
6. Leutgeb R, Walker N, Remmen R, Klemenc-Ketis Z, Szecsenyi J, Laux G. On a
European collaboration to identify organizational models, potential
shortcomings and improvement options in out-of-hours primary health
care. Eur J Gen Pract. 2014;20(3):233–7.
7. Philips H. Out-of-hours primary care in Belgium, Ph.D thesis. Belgium:
Universiteit Antwerpen; 2010.
8. Sanders J. A review of health professional attitudes and patient perceptions
on ‘inappropriate’ accident and emergency attendances. The implications
for current minor injury service provision in England and Wales. J Adv Nurs.
2000;31(5):1097–105.
9. Carret ML, Fassa AC, Domingues MR. Inappropriate use of emergency
services: a systematic review of prevalence and associated factors. Cad
Saude Publica. 2009;25(1):7–28.
10. Rust G, Ye J, Baltrus P, Daniels E, Adesunloye B, Fryer GE. Practical barriers to
timely primary care access: impact on adult use of emergency department
services. Arch Intern Med. 2008;168(15):1705–10.
11. Smits M, Peters Y, Broers S, Keizer E, Wensing M, Giesen P. Association
between general practice characteristics and use of out-of-hours GP
cooperatives. BMC Fam Pract. 2015;16:52.
12. Zhou Y, Abel G, Warren F, Roland M, Campbell J, Lyratzopoulos G. Do
difficulties in accessing in-hours primary care predict higher use of out-of-
hours GP services? Evidence from an English National Patient Survey. Emerg
Med J. 2015;32(5):373–8.
13. Campbell SM, Roland MO. Why do people consult the doctor? Fam Pract.
1996;13(1):75–83.
14. Durand AC, Palazzolo S, Tanti-Hardouin N, Gerbeaux P, Sambuc R, Gentile S.
Nonurgent patients in emergency departments: rational or irresponsible
consumers? Perceptions of professionals and patients. BMC Res Notes.
2012;5:525.
15. Langer S, Chew-Graham C, Hunter C, Guthrie EA, Salmon P. Why do
patients with long-term conditions use unscheduled care? A qualitative
literature review. Health Soc Care Community. 2013;21(4):339–51.
16. Keizer E, Maassen I, Smits M, Wensing M, Giesen P. Reducing the use of out-
of-hours primary care services: a survey among Dutch general practitioners.
Eur J Gen Pract. 2016;22(3):189–95.
17. Barry DW, Melhado TV, Chacko KM, Lee RS, Steiner JF, Kutner JS. Patient and
physician perceptions of timely access to care. J Gen Intern Med. 2006;21(2):
130–3.
18. Masso M, Bezzina AJ, Siminski P, Middleton R, Eagar K. Why patients attend
emergency departments for conditions potentially appropriate for primary
care: reasons given by patients and clinicians differ. Emerg Med Australas.
2007;19(4):333–40.
19. Broekhuis SM, van Dijk WD, Giesen P, Pavilanis A. Walk-in clinics in Quebec,
Canada: patients and doctors do not agree on appropriateness of visits.
Fam Pract. 2014;31(1):92–101.
20. Keizer E, Smits M, Peters Y, Huibers L, Giesen P, Wensing M. Contacts with
out-of-hours primary care for nonurgent problems: patients’ beliefs or
deficiencies in healthcare? BMC Fam Pract. 2015;16(1):157.
21. Flarup L, Moth G, Christensen MB, Vestergaard M, Olesen F, Vedsted P. A
feasible method to study the Danish out-of-hours primary care service. Dan
Med J. 2014;61(5):A4847.
22. Olesen F, Jolleys JV. Out of hours service: the Danish solution examined.
BMJ. 1994;309(6969):1624–6.
23. Pedersen KM, Andersen JS, Sondergaard J. General practice and primary
health care in Denmark. J Am Board Fam Med. 2012;25 Suppl 1:S34–8.
24. Christensen MB, Olesen F. Out of hours service in Denmark: evaluation five
years after reform. BMJ. 1998;316(7143):1502–5.
25. World Health Organisation: International Classification of Primary Care
(ICPC-2). http://www.who.int/classifications/icd/adaptations/icpc2/en/.
Accessed June 2016.
26. Shipman C, Payne F, Hooper R, Dale J. Patient satisfaction with out-of-hours
services; how do GP co-operatives compare with deputizing and practice-
based arrangements? J Public Health Med. 2000;22(2):149–54.
27. Drummond N, McConnachie A, O’Donnell CA, Moffat KJ, Wilson P, Ross S.
Social variation in reasons for contacting general practice out-of-hours:
implications for daytime service provision? Br J Gen Pract. 2000;50(455):460–4.
28. Glynn LG, Valderas JM, Healy P, Burke E, Newell J, Gillespie P, Murphy AW.
The prevalence of multimorbidity in primary care and its effect on health
care utilization and cost. Fam Pract. 2011;28(5):516–23.
29. Leventhal EA, Prohaska TR. Age, symptom interpretation, and health
behavior. J Am Geriatr Soc. 1986;34(3):185–91.
30. Huibers L, Moth G, Andersen M, van Grunsven P, Giesen P, Christensen MB,
Olesen F. Consumption in out-of-hours health care: Danes double Dutch?
Scand J Prim Health Care. 2014;32(1):44–50.
31. Huibers LA, Moth G, Bondevik GT, Kersnik J, Huber CA, Christensen MB,
Leutgeb R, Casado AM, Remmen R, Wensing M. Diagnostic scope in out-of-
hours primary care services in eight European countries: an observational
study. BMC Fam Pract. 2011;12:30.
32. McHale P, Wood S, Hughes K, Bellis MA, Demnitz U, Wyke S. Who uses
emergency departments inappropriately and when - a national cross-
sectional study using a monitoring data system. BMC Med. 2013;11:258.
33. van Charante EP M, van Steenwijk-Opdam PC, Bindels PJ. Out-of-hours
demand for GP care and emergency services: patients’ choices and referrals
by general practitioners and ambulance services. BMC Fam Pract. 2007;8:46.
34. Huber CA, Rosemann T, Zoller M, Eichler K, Senn O. Out-of-hours demand in
primary care: frequency, mode of contact and reasons for encounter in
Switzerland. J Eval Clin Pract. 2011;17(1):174–9.
35. Gustafsson S, Vikman I, Savenstedt S, Martinsson J. Perceptions of needs
related to the practice of self-care for minor illness. J Clin Nurs. 2015.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Nørøxe et al. BMC Family Practice  (2017) 18:34 Page 9 of 9
